1. Background {#sec206456}
=============

Human immunodeficiency virus (HIV) is one of a group of viruses known as retroviruses. After acquiring the infection, this virus can damage or destroy immune cells especially T-cells in the body and progressively decreases the immune system to fight against infections ([@A28028R1], [@A28028R2]). The HIV infection can lead to acquired immunodeficiency syndrome (AIDS) when the virus has destroyed the body's defenses and immune-T-cell counts fall to critical levels. At this time, the person becomes susceptible to life-threatening infections. These infections, which occur with AIDS, are called opportunistic infections (OI) ([@A28028R1], [@A28028R3]). Most commonly, HIV infection is transmitted through sex with an infected partner. The virus can also transmit through the lining of the vagina, penis, and the mouth during sexual activity. Human immunodeficiency virus commonly spreads among injection-drug users (IDUs) who share their needles or syringes, which are contaminated with infected blood. Mothers can transmit HIV to their children during pregnancy or at birth ([@A28028R4]-[@A28028R6]). Among transmission routes, sexual intercourse is the most common way and during sex other STIs can be transmitted to the other partner when the index case is infected by such STIs. Also, individuals who have a sexually transmitted infection, such as syphilis, human Papillomavirus (HPV), genital herpes, chlamydia, gonorrhea, or bacterial vaginosis, are more likely (sometime 10-fold) to acquire HIV infection during sex with an infected partner ([@A28028R3]-[@A28028R15]). In contrast, genital ulcer diseases such as syphilis, chancroid and genital herpes are primarily transmitted through contact with infected mucosal surfaces or infected skin ([@A28028R3], [@A28028R8], [@A28028R9]). The most important preventative route is using latex condoms. When condoms are used correctly and consistently, they can minimize the risk of transmission of HIV and other STIs ([@A28028R2], [@A28028R8]). People with HIV infection can acquire other infections such as HCV, HBV and STI, because the transmission routes are similar. Co-infections can affect the treatment route of patients with HIV/AIDs. Sometimes, physicians should treat these infections (HCV) and then move on to treating the HIV infection. Therefore, it is important to identify co-infection or comorbidity in patients with HIV/AIDS. There are many reports, which explain the impact of HIV on STIs, and STIs on HIV infection ([@A28028R3]-[@A28028R22]). Here, we aimed to investigate the prevalence of co-infection of HIV/AIDS and STIs.

2. Objectives {#sec206457}
=============

The aim of this study was to investigate the prevalence of HIV/AIDS and STI co-infection amongst a group of patients from the city of Zahedan.

3. Patients and Methods {#sec206458}
=======================

In this cross-sectional study, we evaluated all HIV/AIDS patients who were admitted to the infectious wards of Boo-Ali hospital Zahedan, Southeastern Iran) between March 2000 and January 2015. These patients had been hospitalized to infectious wards for different infectious diseases including pulmonary and urinary tract infections, skin infections, tuberculosis, sepsis and fungal diseases. According to the guide lines at our infectious ward, all HIV/AIDS patients were also tested for sexually transmitted infections such as syphilis, gonorrhea, genital herpes, and hepatitis B and C virus. A questionnaire including data on age, sex, job, hepatitis B surface Antigen (HBsAg), hepatitis B core antibody (anti-HBc), hepatitis B surface antigen (anti-HBs), HCV-Ab, history of vaccination against HBV, Venereal Disease Research Laboratory (VDRL) test, Fluorescent Treponemal Antibody Absorption test (FTA-Abs) and urine culture was designed. Enzyme-Linked Immunosorbent Assay (ELISA) was done for determining the presence of HBV and HCV infections. Gonorrhea was detected by urine smear and/or culture. Unfortunately, only 11 among 41 patients with HIV/AIDS were treated by antiretroviral agents, and others were not tested for cluster of differentiation 4 (CD4) and viral load. Their files showed only a positive ELISA test for HIV and they were referred to the HIV center, and we could not follow them as they were from different parts of Sistan and Baluchestan province. Results were analyzed using the SPSS software (version 18). Chi square and Fisher exact tests were used to compare the seroprevalence and characteristics of the patients. P values of \< 0.05 were considered significant.

4. Results {#sec206459}
==========

We evaluated 41 patients with HIV/AIDS (11 females and 30 males; with an age range between 18 and 69 years) who were hospitalized during 15 years at Boo-Ali hospital (Southeastern Iran). Among this group, five cases (12.1%) had a positive test (1:8 or more) for VDRL. The FTA-ABS test was positive for all patients who had positive VDRL test results. Gonorrhea was found in seven patients (17%) and three cases had genital herpes indicated by clinical examinations. All patients who were positive for STI (except HBV) were from male. Eleven patients (26/8%) were positive for hepatitis B virus (three females and eight males) ([Table 1](#tbl52116){ref-type="table"}). All cases with HBV infection were healthy carriers and had no history of vaccination against HBV and HAV. hepatitis C virus (HCV) was found in 13 cases (31%). There was a significant difference between sex and acquiring HIV and also STI (P \< 0.05). Eighty percent of patients were unemployed when they had been referred to the hospital. The difference between STI and the age of patients was significant. Seventy-eight percent of patients with HIV/STI were aged between 18 and 38 years ([Table 2](#tbl52117){ref-type="table"}). Co-infection with HIV/syphilis/HBV was found in three patients.

###### Prevalence of Sexually Transmitted Infections in Patients with Human Immunodeficiency Virus According to Sex

  Sex          STI               
  ------------ ----- --- --- --- ----
  **Male**     5     7   3   8   10
  **Female**   0     0   0   3   3

###### Prevalence of Sexually Transmitted Infection in Patients With Human Immunodeficiency Virus According to Age

  Sex          Age, y           
  ------------ -------- --- --- ---
  **Male**     9        6   3   2
  **Female**   2        1   0   0

5. Discussion {#sec206461}
=============

Our study showed that males are more susceptible than females for acquiring HIV and STI. On the other hand, one of the most important factors for acquiring HIV and STI was being jobless. Unemployment can lead to addiction and injecting drug use (IDU) and this can increase the chance of acquiring all STIs including HIV infection. The presence of an ulcerative STI increases the risk of becoming infected with HIV. These findings were also reported in many previous studies ([@A28028R2]-[@A28028R5]). Also, when a person has HIV, they can become infected with other STIs due to unsuitable and high-risk behaviors. In our study like many previous reports, prevalence of HIV and STI was more in males than in females and unemployment had a significant role in this regard. The association between HIV and STI has also been reported by Chen et al. and Sexton et al. ([@A28028R3], [@A28028R4]). Zetola et al. studied 36 males with acute HIV infection who had sex with males (MSM). They found that having an STI in the previous three months increased the chance of HIV acquisition compared to those who had STIs in the last 12 months ([@A28028R5]). Chen and Zetola studies showed that HIV and STI co-infection was higher in males than females. This finding was also seen in our research. Tobian reported that infection with herpes simplex virus (HSV)-2 increased HIV incidence by three folds, while incidence of HSV-1 increased by six folds ([@A28028R7]). Glynn et al. also reported that infection with HSV-2 increased the rate of infection with HIV. After adjusting for age and sexual behavior the relative risk for prevalence of HSV-2 and incidence of HIV was 1.5 for sex workers and 1.6 for MSM ([@A28028R6]). The study of Johnson and Lewis showed that the presence of polymorphonuclear leukocytes in the genital tract was associated with an increase in the shedding of HIV similar to what is seen with chlamydia and gonorrhea. Also, they found the odds of detection of HIV in the genital tract in the presence of protean microorganisms ([@A28028R17]). They reported significant associations between HIV infection and urethritis (OR 3.1, 95% CI: 1.1 - 8.6), chlamydia (OR 1.8, 95% CI: 1.1 - 3.1), vulvovaginal candidiasis (OR 1.8, 95% CI: 1.3 - 2.4) and gonorrhoea (OR 1.8, 95% CI: 1.2 - 2.7). A study by Marschalko et al. reported that co-infection (such as HIV and hepatitis B virus, HIV and hepatitis C virus, HIV and syphilis, HIV and gonorrhoea, HIV and chlamydia coinfections) was more frequent in HIV infected patients than in the normal population ([@A28028R19]). Chow et al. conducted a systematic review and meta-analysis of the literature published between years 2004 and 2011. They found that the prevalence of HIV, syphilis, and co-infection with HIV/Syphilis among 'money boys' ('money boys' are a group of men who commercially sell sex to other men) was 6.0%, 12.4% and 2.2%, respectively ([@A28028R21]). Another study in 2015 reported that the prevalence of HIV was very high among money boys and 61.2% of this group had STIs ([@A28028R23]). Sexually transmitted infections (Stis) are some of the most preventable infections in the world. Nearly half of all STIs occur in people younger than 25 years old when sexual activity is high. Transmission of STI to others is more likely if the person has more than one sex partner or does not use condoms or fails to use it correctly ([@A28028R1], [@A28028R2], [@A28028R8]). Many people may not show any signs and symptoms of STIs, yet they are able to spread infection to their partners. There are at least 20 different STIs. Some of the most common STIs include chlamydia, genital herpes, gonorrhea, hepatitis B, syphilis, trichomoniasis, hepatitis C virus (HCV) and human immunodeficiency virus (HIV), which causes AIDS ([@A28028R3]-[@A28028R6]). Having other STIs, such as genital herpes, can increase the risk of HIV. The presence of an untreated STI (ulcerative; such as genital herpes and non-ulcerative like gonorrhea) increases the risk of becoming infected with HIV ([@A28028R15]-[@A28028R18]). All presented reports indicated that having an STI can increase the risk of acquiring HIV infection and someone who has HIV can acquire other STIs. These results were also found in our study. Early diagnosis and treatment of all STIs is important and more important is the prevention of infection by suitable routes, with the use of condoms being the best ([@A28028R2], [@A28028R8], [@A28028R24]). All individuals with HIV infection should be vaccinated against hepatitis A and B, pneumococcal infection, influenza and varicella. Females with HIV infection should also be screened annually for trichomoniasis, and all infected cases should undergo annual screening for syphilis, gonorrhea and chlamydia ([@A28028R2], [@A28028R8], [@A28028R13], [@A28028R18]).

5.1. Conclusion {#sec206460}
---------------

Having an STI can increase the risk of becoming infected with HIV. Using condoms correctly and limiting sexual partners and avoiding injecting drug use are major factors for prevention of STI and HIV. Having a job is another important factor to minimize the risk of acquiring HIV and STI.
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